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A group of 205 women withendometrial carcinomawasmatched 205 endometrial cancer patients with that of 205
for age, parity, and yearof operationwith a groupof 205 women matched controls who were free of endometrial cancer
who had had hysterectomies for benign disease. In the former

at the time of hysterectomy.group, 32 patients had used conjugatedestrogens, while in the
latter group12 had used this hormone, yieldinga relative risk of
3.1 (P = 0.0008). Users of other forms of systemic estrogens
showed similar elevations in relative risk. Relative risk was MATERIALSANDMETHODS

related to duration of use, progressingfrom no evidenceof risk The study group consisted of 205 consecutive patientsamong those using the hormone for less than 5 years to an 11.5-
fold greater risk for those using it for 10years or more. Risk was with endometrial carcinoma, excluding carcinoma in
also related to the strength of the medication. The relative risk situ, seen in one private practice between 1947 and 1976.

for users of the 1.25-mg tablets was 12.7 as compared to a two- The records for each patient were examined and the age
to fourfold greater risk among users of lesser strength tablets, of the patient, her year of operation, her parity, and

weight at diagnosis were abstracted. One control was

ECENTSTUDIESindicate a significant increase, after chosen for each case from among those patients who
years of relative stability, in the incidence rates for had had a hysterectomy for a benign condition per-

endometrial carcinoma, particularly on the West Coast formed in the same year in which the patient with carci-
of the United States. Much of the increase has occurred noma was diagnosed. Once the year was determined, the
since 1969. la Other population-based studies indicate a specific match was chosen from all those available on

modest increase over a 21-year period, 1953-1955 vs the basis of being matched as closely as possible to the
1971-19737 The largest systematic population-based case on the bases of age and parity. If there were still a
survey found no increase in 1947-1948 versus 1969- number of potential controls to choose from, the one
1970-4 whose weight was closest to that of the study case was

Three very recent reports noted an increased risk for chosen.

endometrial cancer among users of exogenous estro- Once the study and control groups were identified,
gens, notably conjugated estrogens. 1.5,6 their records were reviewed, and information con-

This study of the patients in a single physician's prac- cerning hormone therapy, blood pressure, history of
tice compares the prior usage of exogenous estrogens of diabetes, history of abnormal uterine bleeding, and evi-

From the Departmentsof Obstetrics and Gynecologyand Pathol- dance of an atrophic vagina on clinical exam or cy-
ogy at Universityof Louisville,Louisville,Kentucky,and The Envi- tologic smear was abstracted. A woman had to have
ronmental Studies Section.The National Cancer Institute, Bethesda, used an estrogen-containing medication for at least 3

Maryland. months to be designated a user, and use just prior toSupported in part by the KentuckyDivisionof the AmericanCan.
car Society. diagnosis to control abnormal bleeding was not
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The measure of strength of an association used i_,_ of diabetes, yielding an RR of the disease among diabet-
these analyses is the relative risk (RR) as approxhnat,:,A its of 0.8 (95% CI = 1.1-369.4).
by the relative odds. 7 The RR i_ a rneas_re orthe risk of Fift_-five oftke 205 patients with ca i_:r and 31 of the
disease among those having a particular e_posure com- 205 co_tro!s lm.'._,used so,'ne form of estrogca-containing
pared to those not exposed. An RR of ;,0 would in- medication (RR = 2.1,_5% CI = !.2-45). 2rb_emajority
dicate no difference in risk be'_we_: those exposed and had used conj.._ga,l_d est_og:ms (Tab!e 1) yielding an RR

those unexposed. An RR of 2.0 would indicate that the of 3_1 (95% C; _.: 1.5-_5.5 Co-"ibis f,'rm ,_f tlae drug. As
exposed patients bad a risk of the disease which was seen in Table 1, all categories of yys*emic c_trogens were
twice that for those not exposed. When the analyses associated with elevated RRs inck_ding intramuscular
were controlled for the influence of other variables, the estrone and other types of estrogen tablets_primarily
estimate of RR was the maximum likelihood estimate stilbestrol and ethinyl estradioL Grouping all systemic
obtained after stratification of the data on various levels estrogens yields an RR of 2.6 (1.5-4,6, 95% CI). There
of the control variable2 Exact 95% confidence intervals was no evidence of increased risk associated _ith va-

(CI) were calculated for the estimates of RR. s'_ When ginal estrogenic prepara_ior, s (crearrs, estrogen-impreg-
the 95% CI does not include 1.0, the RR is statistically hated pressaries) or oral contracep,ives, although the

significant at the P < .05 level, latter were not used frequently enough to be evaluated
adequately. Matched pairs analysis yielded identical re-

RESOLTS SUITS(the RR for systemic estrogens = 2.5).

On the average, the patients with endometrial cancer The effects of length of use and strength of tablet
were 56.5 years old and had 1.5 children. This compared usual!y used were investigated for those using con-
with the corresponding values for the control group of jugated estrogens. The RR increased with increasing
56.0 years and 1.6 children, which reflected the closeness duration of use (Table 2), with no appreciable increase
of the age and parity matching. The average weight was in risk apparent for those using the medication for less
greater for the study patients (148.3 lb) than the controls than 5 years. Those using it for 5 to 9 years had a four-
(141.0 Ib). This difference was s!atistically significant (P fold increase in risk, and those using it for 10 years or
< 0.01) and due primarily to the over representation of more had a risk llV2 times that of nonusers. Those
cases at the very high values (10.8% of the study patients usually using the 1.25-tablet had a risk markedly above
weighed more than 180 lb versus 2.7% of the controls) that for users of the 0.3- or 0.625-mg tablets (Table 3).
rather than a shift of the entire distribution. Since an The estimate of RR was lower for users of the 0.6-rag

attempt was made to match by weight after year, age, tablet than for those using the 0.3-rag dose, but the
and parity had been matched, these differences in weight estimates were variable because of the small numbers
are minimal estimates, and the true difference is prob- involved. When attention was restricted to tt:ose using

ably greater, the drug for more than 5 years, the RR forusers of the
The average diastolic blood pressure was nearly iden- 0.3-rag tablet was identical to that for those using the

rival for study patients and controls (84.6 versus 84.0 0.625-mg tablet. The associations with duration of use
mmHg), but systolic blood pressure was significantly and strength of tablet do not confound each other, as
greater for study patients than controls (146.6 versus the estimates of RR in Tables 2 and 3 remained un-
141.5 mmHg, P < 0.05). Among the 116 study patients changed when control for the other variaNe was added.
and 133 controls for whom specific information _as As noted, the anticipated differences between study

available, 8 study patients and 1 control gave a history patients and controls in obesity, hypertension, and his-
tory of diabetes were present. None of the patients with

TABLE |. _NI)I,MEI'RIAL CANCER CASES AND CONTRO1.S AND R}-'IATWE a history of diabetes were estrogen users. Control for
RISKS* ACCORt)_NG TO TYPt: OI" HORMONE THER-_PY RECEIVED weight and systolic blood pressure did not diminish the

95% associations with hormone use. In fact, simultaneous
Stud)' Contro! RelativeCot{lidence control for both of these variables increased the RR for

Hormone therapy group gro'_p risk inter_,,al.,:
systemic estrogens to 3.6 (1.9-6.8, 95% CI).

None 150 174 i.0 For 184 of the study patients and 179 of the controls
Conjugated estrogens 32 12 3.1 1.5- 6.8

Otheroralestrogens 5 2 2.9 0.5-30.8 there was clear and specific information recorded on
Oral"hormones" NOS' 8 6 1.5 0.5- 5.5 whether there had been any abnormal uterine bleeding

Intramuscularestrogens 6 3 2.3 0.5--14.5 in the year prior to hysterectomy. As anticipated, the
Oral contraceptives ! 3 0,4 0.0- 4.9

Vaginalestrogenpreparations 3 5 0.7 0.1-3.O study group had a positive history much more Ire-

* Relative to a risk of 1.0 for thc, se having received no hormones quently than the controls (85 versus 33%). The relative
'NOS = nm otherwise specitied risk for use of systemic estrogens was slightly higher
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TABLE 2. ENDOMETRIAL CANCER CASES AND CONTROLS AND TABLE 3. ENDOMETRIAL CANCER CASES AND CONTROLS AND

RELATIVE RISKS* ACCORDING TO YEARS OF USE OF CONJUGATED REI.ATIVE RISKS* ACCORDING TO STRENGTH OF CONJUGATED

ESTROGENS (UNKNO'A'NS EXCLUDED) ESTROGEN TABLET USUALLY USED (UNKNOWNS EXCLUDED)

Years oJ use Strength (rag)

0-4 5-9 10+ 0.3 0.625 1.25

Study group 8 7 I0 Study group 7 14 1I
Control group 8 2 1 Control group 2 9 1
Relative risk 1.2 4. I 11.6 Relative risk 4.1 1.8 12.7
95% Confidence interval 0.4-3.5 0.8-28.4 1.5-242.7 95% Confidence 0.8-40.5 0.7-4.9 1.8-552.3

interval
* Relative to a risk of 1.0 for those having received no hormones

* Relative to a risk of 1.0 for those having received no hormones

among those with no history of abnormal bleeding than

it was for those with such a history (3.4 versus 1.8). control for these factors when assessing the influence of

However, with the numbers involved these two esti- exogenous hormones. In addition, the control group

mates were not significantly different from each other, included a sufficient number of patients with abnormal

Most endometrial cancers had been carefully staged* uterine bleeding in the year prior to hysterectomy to
and graded (Table 4). The percent distribution by stage allow us to control for this variable. In the face of all

was remarkably similar for users and nonusers of sys- these differences, we found an association with use of

temic estrogens. There was some evidence of a difference conjugated estrogens which was similar to that in the
in pathologic grading between users and nonusers, there previous reports. 1.6,6

being a higher proportion of users in the lowest grade Two other associations are noteworthy, in that they
and a lesser proportion in the highest. However, the concern issues to which the other studies could not

differences were not statistically significant, and there speak or which they could address only superficially
was no evidence of a linear trend in the differences because of small numbers of observations. First, the

between the users and nonusers (x 2 for linear trend = excess risk appears to apply to systemic estrogens of all

1.16, P > 0.2). kinds (intramuscular estrone, stilbestrol, ethinyl estra-

DISCUSSION diol), not just conjugated estrogens. Second, there ap-
pears to be a positive dose-response relation between

The recent studies reporting a high incidence ofendo- risk of the malignancy and both duration of use and

metrial cancer among users of conjugated estrogens strength of the medication taken. Perhaps particularly
have been criticized on a number of grounds) TM These important is the absence of any evidence of excess risk

have included questions concerning the accuracy of the among those using the smaller doses for less than 5

pathologic diagnoses, the appropriateness of controls years. One can never prove the absence of an associa-
who either have had other gynecologic cancers or who
have not had hysterectomy, the adequacy of control for

other relevant factors, and the possible interrelations TABLE4. NUMBERANDPERCENTDISTRIBUTIONBYSTAGEANDGRADE

between hormone use, uterine bleeding, and aggressive oF THE TUMORFOR ENDOMETRIAL CANCERPATIENTSWHO USED
SYSTEMIC ESTROGENS AND THOSE WHO DID NOT

workup of postmenopausal uterine bleeding. The con- (UNKNOWNS EXCLUDED)

trois in this series were drawn from patients who had
Users Nonusers

had hysterectomy for benign conditions in the same

gynecologist's practice from which the cases were Number Percent Number Percent

drawn. The uteri of the control patients were all sub- Stage*
Ia 30 61 88 59

jected to pathologic examination and found to be free of Ib 10 20 23 15
malignancy. Information on the major known risk fac- lc 6 12 20 13
tors for endometrial cancer (age, parity, weight, blood II I 2 5 3

I!! & IV 2 4 13 9pressure, and history of diabetes) was present for most
Grade'

of the study patients and controls, making it possible to I 31 63 80 54
2 I0 20 37 25
3 4 8 10 7

* Staging according to FIGO with exception that Stage la is carci- 4 4 8 20 14noma of the endometrium with invasion limited to the endometrial

stroma (carcinoma in situ was not included), Stage Ib indicates myo- *X2 (5 df) for the difference in distribution of the users and non-
rnetrial invasion up to one-third of the thickness of the myometrium, users = 2.23 (P > 0.8).
and Stage Ic indicates invasion beyond one-third of the myometrium, ' X2 (3 dr) for the difference in distribution of the users and non-
but not penetrating the serosa, users = 1.84 (P > 0.5).
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tion, and with some of the numbers involveJ these find- cancer (and 50% of _.he controls) had atrophic vaginal

ings should be considered cautiously. B_:',.perhaps ibis changes. 28In the current study, 64.8% of patients never
observation can point the car tt_ further s,'udies _hich ,-)_ hcrmone therapy ha6 evidence of atrophic vaginas
will help with the risk--ber_efit decisi,ons that must be on vaginal smear.
made concerning these drugs. While much publicit!,.' has surrounded the findings

Several aspects of this private practice shouid be kept concerning estrogen drags and endometrial cancer, it
in mind when evaluating !he'_c resu!ts. The stud)' should be noted tha'. in.most series the actual percentage

patients and controls represem a mixture of 2 groups of of all endometrial cancers due to these drugs is quite
patients, those routinely seen by the author and those small. Even if all of the excess risk associated with the
referred to him because of the problem that eventually use of systemic estrogens is presumed to be due to a
led to the patients' hysterectomies. The proportions of causal association, only 31 of the 205 cases in this series
each may vary between study and control patients. In could then be attributed to this source. We are obviously
addition, the referral patterns for those with endome- as much in the dark about the major etiologies of this
trial cancer could be different from those with benign disease as we are for most malignancies.
disease. The extent to which these factors could in- However, cancer of the breast ant endometrium re-

fluence the results is unknown, but it should be noted main matters of great concern for tho;e patients _eceiv-

that, in this practice, estrogens have always been used ing estrogens. The RR of breast cancer among estrogen
with care in women who had an intact uterus. Fifty-five users was recently found to approximate that for non-

percent of the women in this practice who received users for about the first 12 years following onset of
estrogens had had hysterectomy and oophorectomy pre- therapy. _9 Thereafter, the RR increased to about two-
viously. Among those with intact uteri, the smaller dos- fold after 15 years. Further study is required to assess
age (0.3 mg) was usually prescribed when warranted, the significance of the elevated risk in the long follow-up

That systemic estrogens are associated with excess intervals.
risk of uterine cancer should not be surprising. Gynecol- The established or possible risks associated with the
ogists through the years have been concerned with the use of this medication must be balanced against its
effects of estrogens in mf.il!erian tissues and have been benefits. Not all menopausal women have symptoms,
aware that estrogens may either initiate or promote nor do all benefit from estrogen therapy. A significant
growth of tumors of the uterus. Forty )'ears ago, No- proportion of women maintain an estrogenic effect in
yak _2warned of the carcinogenic possibilities of estro- the vaginal smear for years after the menopause. Others

genic substances. A few papers have reported cases with apparent estrogen deficiency simply have insuf
which associate exogenous estrogens with endometrial ficient symptoms for treatment. On the other hand, per-
carcinoma? 3-_5 haps as many as half of the women in the menopause

Endometrial carcinoma has been reported con- have appreciable symptoms which include hot flashes,
currently with estrogen-secretingtumors of the ovary _6,'_ nervousness, joint and bone symptoms (osteoporosis
and among patients with the Stein-Leventhal syn- and arthratgia), atrophic vaginitis with dyspareunia,
drome?" Indeed, increased conversion of androstene- cystourethritis, as well as other problems. Many of these
dione to estrone, present in this syndrome, has been symptoms may be alleviated dramatically by estrogenic
suggested as a factor among women in general who therapy.
develop this tumor? 9'2° Two other factors need to be considered in this weigh-

More recently, nonsteriodal estrogens have been ing of risks and benefits. It has been estimated that in the
linked to adenosquamous carcinoma of the endome- near future 50% of women in the postmenopausal age
trium in patients with gonadal dysgenesis, _ to vaginal range will have had a hysterectomy and therefore no
and cervical adenocarcinoma in young women exposed longer be at risk for this disease? ° In addition, the high

during fetal life,"2 and perhaps to endometrial cv,ncer cure rate of this cancer indicates that the impact of
among breast cancer patients undergoing hormone ther- estrogens on the duration of life is certainly much less
apy. 2_In addition, one report indicated a possible excess than its impact on the occurrence of endometrial cancer.
of endometrial carcinoma among women taking sequen- While the lifetime risk of development of this disease is
tial oral contraceptives. _4 2.2% for whites and 1.1% for blacks, a_ follow-up data

On the other hand, the appearance of endometrial indicate a 70.9% 5-year and a 55.8% 10-year survival
carcinoma in patients with a prior bilateral ,oopho- rate? With early diagnosis, the cure rate may well ap-
rectomy has been documented, 25-=7although a few of proach 95%. a2
these patients had received estrogenic hormones. 26 In These data should provide some informatmn on
addition, in one series, 54% of patients with endometrial which decisions involving the use or systemic estrogens
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